The influence of a mineral salt on 24-h ambulatory blood pressure (BP) monitoring was studied in 20 elderly hypertensive subjects residing in an old peoples home. Ordinary table and cooking salt was substituted with a special Na-reduced, K-, Mg-, and l-lysine HCl-enriched mineral salt (Pansalt ® ) for 6 months. Antihypertensive therapy was uninterrupted. An ambulatory BP monitor (Suntech Accutracker) measured BP every 20 min during the day and every 30 min at night, before and 6 months after starting the diet. Nine patients (45%) decreased both systolic and diastolic BP significantly: systolic BP fell from 154.92 ± 33.67 mm Hg to 143.45 ± 53.1 mm Hg (P р 0.01) during the daytime from Keywords: low-sodium high-potassium and high-magnesium salt; 24-h ambulatory blood pressure; non-pharmacological therapy
Introduction
One of the major determinants of differences in blood pressure (BP) observed between populations, and between groups within one population, is the amount of salt consumption. This factor also accounts for the rise in BP seen with age in groups with a high salt intake. 1, 2 A major source of the salt consumed in the United States and the United Kingdom, some 75% of total consumed, comes from additives to prepared foods. 3 In view of the beneficial effect of reduced salt intake on sodium and water retention, and its ability to reduce the requirements for diuretics, 4 it was decided to examine the influence of a mineral salt on 24-h ambulatory BP monitoring in 20 elderly hypertensive subjects residing in an old peoples home. A special Na-reduced, K, Mg, and l-lysine HCl-enriched mineral salt, called Pansalt ® , was used. 5 Pansalt ® , with its high potassium content, was selected following epidemiological studies indicating that a high potassium intake may protect against the development of hypertension, as well as offer antihypertensive action. 6, 7 In fact, a number of these studies have pointed to the sodium/potassium ratio in the diet as more important than the level of sodium intake in explaining BP. 5, [8] [9] [10] A high magnesium content was introduced to Pansalt ® since oral magnesium supplements were reported to demonstrate an antihypertensive effect. Some investigators disagree with these reports, however, citing the absence of significant changes of BP during magnesium supplementation.
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The essential amino acid l-lysine (l-lysine HCI) was added to Pansalt ® since this hydrochloride salt has a pleasant salty taste that helps win the cooperation of patients. It has also been reported in animal experiments to be highly effective in preventing stroke and the increased BP seen in stroke prone, spontaneously hypertensive rats.
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Subjects and methods
The kitchen of an old peoples home was targetted for 6 months, and ordinary table and cooking salt was substituted with Pansalt ® , which consists of 57% sodium chloride (NaCl), 28% potassium chloride (KCl), 12% magnesium sulfate (MgSO 4 . 7H 2 0), 2% l-lysine hydrochloride, and 1% anticaking agents (Sio 2 /MgCO 3 ).
Hypertensive patients who were included in the study continued their antihypertensive therapy. An ambulatory BP monitor (Suntech Accutracker) measured BP every 20 min during the day and every 30 min at night, before and 6 months after starting the diet.
Blood urea, creatinine and electrolytes were taken at baseline and after 3 and 6 months on Pansalt ® .
Results
Blood pressure decreased significantly in nine of the 20 subjects after 6 months on the diet. Results on the nine responders are plotted in Figures 1 to 3 . Systolic BP fell from 154.92 ± 33.67 mm Hg to 143.45 ± 53.1 mm Hg (P р 0.01) during the daytime from 6 am to midnight; and from 139.80 ± 32.84 Blood pressure in the other 11 subjects showed no improvement.
Heart rate also fell in the subjects, from 69.44 ± 21.62 beats per minute (bpm) to 66.94 ± 11.51 bpm (р0.01) during the day, and from 61.28 ± 12.82 bpm to 60.43 ± 10.33 bpm (P р 0.01) during the night.
No pathological changes were noted in creatinine and electrolyte levels.
Discussion
Controversy continues to reign over the wisdom of reducing salt intake as a public health measure, [13] [14] [15] despite the abundance of data showing the link between salt and BP in humans 16, 17 and in mammals. 18 Other evidence that speaks for the advantages of reduced sodium intake includes reports of reduced arterial stiffness, 19 the possible association between high salt intake and left ventricular hypertrophy in patients with essential hypertension, 20 and findings of increased risk of stroke unrelated to effects on BP. 21 Non-pharmacological means such as salt reduction have been found to be equally as effective as treatment trials for lowering BP in older hypertensive individuals. [22] [23] [24] Slightly reducing salt consumption, for example, 25, 26 or combining that reduction with a higher potassium intake, 27, 28 was found to bring down BP in older hypertensive patients, as well as in younger individuals. 29 Indeed, moderation in salt consumption is one of the lifestyle measures recommended by international organisations as a way to improve cardiovascular health. 15 The contribution of increased potassium intake to preventing as well as treating hypertension was underscored in a recent meta-analysis. 30 Potassium supplementation is important in the elderly, in whom potassium deficiency has been found in both epidemiologic and clinical studies to be associated with a rise in BP. 31 Conversely, increased intake of potassium was shown to lower BP in hypertensives. [32] [33] [34] [35] [36] In spite of the fact that no convincing data justify the role of magnesium in decreasing BP, an association does exist between lower dietary magnesium and high BP. 37 Magnesium-deficient state is also one of the causes for insulin resistance 38 which is common in hypertensives.
The high potassium and magnesium content of Pansalt ® in our study offered the elderly subjects advantages not obtainable from ordinary table salt. Replacement of sodium by another salt substitute (50% NaCl, 40% KCl and 10% Mg 2+ supplied by Cederroth, Sweden) also produced a clinically significant reduction in systolic BP in hypertensive type II diabetic patients. 39 Our results-nine responders and 11 nonresponders-reflect the known variation in reaction to salt seen in the general population. The nine sub-jects who reacted to salt lowered their BP when sodium was removed from their diet. This great variation in individual responses to low and high sodium diets, 40 renders it unfeasible to make blanket dietary recommendations for everyone. 41 Clearly, a high sodium diet will have a greater impact on saltsensitive persons-a group that can be efficiently detected by 24-h BP monitoring according to Ely. 41 With the increased consumption of processed foods in modern societies, the level of salt consumption is dependent largely on the quantity introduced by food manufacturers rather than what is added in cooking or at the table. It has been stated that food processors bring the concentration of salt in prepared foods to a level similar to that of sea water. 42 It was pointed out that a cut in sodium consumption by both manufacturers and individuals of 100 mmol/24h could reduce the incidence of stroke by 39% and that of ischaemic heart disease by 30%, 43 and effect a marked reduction in mortality 44 and/or morbidity. 45 Such figures put the onus on the food industry to reduce the amount of salt added in food processing and help implement the recommendations made to the public for salt reduction. [46] [47] [48] [49] It should be noted that the standard diet in the residents of our old peoples home did not include processed food in the first place; thus, lowered BP was achieved in them only by removing ordinary salt from the kitchen and the table and substituting it with Pansalt ® . Although the appeal of the taste of salt is one factor contributing to its intake, there does not appear to be any evidence of a sodium specific appetite in humans. 50 Indeed, limiting sodium in the diet for 8-12 weeks was even found to increase the appeal of reduced sodium foods in both normotensive and hypertensive individuals. One is reminded of Gulliver who, when leaving the land of the Houyhnhnms stated: 'I was at first at a great Loss for Salt, but Custom soon reconciled the Want of it; and I am confident that the frequent Use of Salt among us is an Effect of Luxury. . .When I left this Country, it was a great while before I could endure the Taste of it in any thing that I ate.' [Gulliver's Travels, Jonathan Swift]
Gulliver would agree with Bertino et al, 51 Beauchamp et al 52 and Adams et al 53 that when individuals choose to reduce their salt intake their taste preferences change.
